Fighting childhood obesity has become a key policy focus. The role of communitybased interventions to promote physical activity is an important part of an overall strategy to increase physical activity for youth.
Introduction
T he statistics on childhood obesity are alarming: 32% of children in the U.S. aged 2-19 years have BMIs high enough to classify them as overweight, 17% are obese, and 12% are severely obese. 1 Obesity among U.S. children has tripled since the 1970s 2 and is now associated with medical problems that were once thought to be characteristic of only adults, including type 2 diabetes, high cholesterol, and high blood pressure. 3 Comparable national statistics on children's physical fıt-ness levels are unavailable, but data from physical fıtness testing among public school students in California-the location of the present study-indicate that 40% of children in Grades 5, 7, and 9 are physically unfıt according to the guidelines established by the California Department of Education. 4 Federal, state, and local leaders recognize that the solution to this public health problem must be multipronged, with changes not only at home and within the family but also at school and within the community at large. This approach, embodied in First Lady Michelle Obama's Let's Move! initiative, relies on local agencies and organizations, community leaders, and others who work with or live with young people to reframe their everyday strategies. The hope is that making incremental changes in young people's lives will lead to a healthier population.
According to a recent review, the role of communitybased interventions to promote physical activity is an important part of an overall strategy to increase physical activity.
improved youth mental health 10, 11 and other health outcomes. 12 However, studies tend to be cross-sectional, limiting the conclusions that can be drawn given the inherent selection bias associated with studying program effects at a single point in time.
Experimental studies also test the effects of afterschool sports, physical activity, and education programs on obesity outcomes. The results are mixed, with some showing that specifıcally designed programs can modestly reduce youth BMI and other measures of obesity over a relatively short period of time, [13] [14] [15] [16] can have time-limited effects on BMI or obesity, 17 or no effect. 18 Because these studies tend to be highly focused and time-limited research trials of programs that are developed and operated by research universities rather than community-designed and led programs, they tend to lack scalability and sustainability at a community level.
The relationship between participation in afterschool programs of any kind and physical health outcomes remains underexamined in the adolescent development afterschool program literature. According to two recent reviews, the literature has not considered the physical health consequences of afterschool participation. 19, 20 It is therefore unknown whether afterschool programs that are developed and run by community practitioners and educators accrue health benefıts for their participants in the same way as targeted antiobesity programs.
The purpose of the current study was to determine whether community resources that enhance opportunities for youth to engage in physical activity outside of school lead to improved physical fıtness and lower obesity rates. The mechanism through which afterschool programming is linked to improved fıtness and reduced obesity is hypothesized to be twofold: (1) For youth engaged in physical activities after school, there can be a direct effect of increased activity on improved fıtness and decreased overweight status; and (2) for youth engaged in afterschool activities that are not focused on physical activity, there may be improvements in overweight or fıtness status because these activities replace sedentary, at-home alternatives, such as watching TV, playing video games, or excessive snacking, which are all associated with increased obesity. [21] [22] [23] [24] The study used longitudinal, individually linked administrative records to study youth participation in community-based afterschool programming and their health outcomes as measured by overweight status and physical fıtness. The data came from one San Francisco Bay Area community, which has a large population of low-income and young Latino people-who are at highest risk of obesity.
1 Community partners from afterschool programs, school districts, the County Health Department, and others engaged in designing research questions and interpreting fındings through a process of university-community collaboration.
Methods

Data Source
Data were used from the Youth Data Archive (YDA), a collaboration of public, private, and university partners in the San Student physical fıtness status was measured using the California Physical Fitness Test (PFT), which consists of the following six fıtness standards: aerobic capacity, body composition, abdominal strength and endurance, trunk extensor strength and endurance, upper body strength and endurance, and flexibility. 25 The body composition standard used height and weight to calculate BMI and classify students as overweight or obese. All students in California take the PFT in Grades 5, 7, and 9 and pass a standard if their score falls within a designated healthy fıtness zone. 26, 27 Individual schools were responsible for collecting these data and may have varied in their collection methods, but school staff, including credentialed physical education teachers, were responsible for test implementation.
Student trajectories were created by following a cohort of students who took the PFT in 2006 -2007 and again in 2008 -2009 (nϭ1105) , focusing on a younger group of students who took the PFT in Grades 5 and 7 (nϭ566) and an older group who took it in Grades 7 and 9 (nϭ539). Analysis occurred in the subsequent school year (2009 -2010) . Schools in the two districts administered the PFT near the end of the school year. Students were defıned as physically fıt if they passed fıve of the six PFT components; this standard is used by the California Department of Education to exempt high school students from up to 2 years of physical education.
Measures
Student records from the two school districts were individually linked to participation records from eight afterschool providers; this strategy resulted in a data set that combined students' background characteristics, fıtness test outcomes, and levels of participation in a variety of afterschool programs for a 2-year period starting in Grade 5 (or 7) and ending in Grade 7 (or 9). The afterschool programs included those offered by city departments, school districts, and four nonprofıt organizations, covering opportunities for both physical activity and other kinds of activities both on and off school campuses. The programs included served the largest number of students in the community. The focus was on afterschool programs and not sports leagues, which are not intended to provide regularly scheduled programming for children after school.
To capture these two effects, programs were divided into those focused on fıtness (e.g., dance, yoga, or soccer) and those that did not have an explicit fıtness component (e.g., academic enrichment, arts, or leadership). Some of the nonfıtness programs also included a fıtness component, but unless the program was primarily focused on physical activity it was classifıed as "other enrichment." 
Data Analysis
Initial tables present raw tabulations of students' obesity and physical fıtness trajectories. The likelihood of students' afterschool program participation was then modeled, separately examining students' participation in fıtness and other enrichment afterschool programs. Regression analyses were used to examine whether participation in afterschool programs was associated with improved fıtness and obesity outcomes for all students, and for specifıc student subgroups. All regressions used linear probability models, instead of logistic regressions, because of recent work that highlights the diffıculties of interpreting logistic regressions in the presence of omitted variables, especially when comparing the magnitude of coeffıcients across groups. 28 All tables report robust SEs that account for potential heteroskedasticity. Logistic regressions (not presented here) with identical specifıcations produced comparable results.
A key challenge was that fıtness and weight are influenced by a variety of factors, including parents' actions, genetics, food habits at home, classroom differences in physical education, and others that were not measured by the data. Some of these factors may be correlated with afterschool program participation. For example, students who were already physically fıt may have been more likely to enroll in programs with fıtness benefıts and would have remained fıt regardless of their afterschool participation.
Ideally, one would collect data on these unobservable factors, but this was not possible for the students included in the analysis. However, longitudinal data helped account for this selection bias because a strong indicator of whether students will be physically fıt or overweight at a point in time is their prior fıtness or overweight status. This initial fıtness or overweight measure was used to control for student selection into various types of programs. Models also controlled for student and family demographics, student academic achievement, and school fıxed effects, which are also potentially correlated with unobservable characteristics. Table 1 (Table 1) . Sixty-three percent (nϭ701) of students were Latino, and about half (nϭ371) of these were English learners, meaning they had not yet met the California standards for English profıciency. Sixty-one percent (nϭ683) of students received free or reduced-price lunches and 29% (nϭ318) had parents who did not complete high school. There were few signifıcant differences between the Grade-5 and Grade-7 cohort, except that the Grade-7 cohort had more English learner students (39.9% vs 28.9%) and fewer students from families with college-educated parents (22.6% vs 30.6%). Table 2 examines changes in students' physical fıtness and overweight status over time, disaggregated by gender and ethnicity. Consistent with national trends, Latino students exhibited lower fıtness and had persistently higher overweight rates than non-Latinos. In the younger cohort, Latino boys (nϭ233) were less likely to be persistently fıt (33.3%) than non-Latino boys (nϭ267, 65.9%) and more likely to be persistently unfıt (39.0% vs 16.5%). Findings held when comparing Latino and non-Latino girls or students in the older cohort.
Results
Boys' overweight status improved relative to girls' in both the younger and older cohorts. For example, Latino and non-Latino boys in the Grades 5-7 cohort moved from overweight to non-overweight 8.2% and 9.9% of the time, respectively, compared to 3.4% and 1.0% of Latino and non-Latino girls. This difference is likely related to the maturation process, as girls exhibit larger increases in BMI than boys during adolescence. 29 Combining both age cohorts, 36.5% (nϭ403) of students participated in afterschool fıtness-focused programs (Table 3) . Student participation in other enrichment programs varied by cohort, with 36.1% (nϭ204) of students in Grades 5-7 participating compared to 17.4% (nϭ94) of students in the Grades 7-9 cohort. Students were far more likely to participate in any program for 1 year than for 2, for both fıtness and other types of enrichment programs. Table 4 reports the results of cross-sectional linear probability models that examine student characteristics, including fıtness and overweight status, associated with increased probability of afterschool program participation. Being physically fıt was associated with a signifıcant 8.4% increase in the probability of enrollment in fıtness programs. Latinos, particularly those who were English learners, were less likely to enroll in fıtness programs than whites. Students with lower SES also had a lower probability of participating, as did girls and students who had higher levels of school absences. Note: Percentages do not sum to 100 because students can participate in both physical activity and other types of programs.
Many of these same characteristics were not associated with differences in enrollment in other types of enrichment programs. This is most likely because of academic enrichment programs that serve educationally at-risk students in eight of the elementary district schools. These programs included physical activity or outside play time as one component, but were classifıed as other enrichment programs because they were not primarily focused on fıtness.
The last line on Table 4 shows just the coeffıcient for being overweight, substituted for fıtness, from a separate regression model that used the same control variables. Being overweight was associated with a signifıcant 2.4%decreasedprobabilityof enrolling in a fıtness-focused afterschool program, but was not associated with differences in participation in other types of enrichment programs. Table 5 provides the results of the main question examining the role of participation in different types of afterschool programs on student physical fıtness and obesity status. For all students, participation in at least one fıtness program after school was associated with a signifıcant 10.0% increased probability of passing the physical fıtness test at the end of 2 years. Students who participated in fıtness programs for 2 years in a row (nϭ630) exhibited a higher likelihood of being physically fıt at the end of that time than those who participated in just 1 year (nϭ177) (after controlling for initial fıtness level), 14.7% vs 8.8%, respectively. Regressions controlled for initial fıtness level and other individual-level and school characteristics (coeffıcient results not reported).
Participation in other types of afterschool enrichment programs did not predict physical fıtness outcomes. Neither participation in fıtness programs nor other enrichment programs were predictors of being overweight or obese. Although not shown, initial fıtness level was the strongest determinant of students' long-term fıtness, with a coeffıcient nearly four times the size of the effect of participation in a fıtness program.
Given the heterogeneous nature of the students studied, these same regressions were estimated separately for each subgroup. Each row in Table 6 represents a separate regression model and shows the coeffıcient for program participation on fıtness or overweight status.
The effects of fıtness program participation held for nearly all subgroups, with the exception of Latino students (but the coeffıcient was very close to signifıcance with a p-valueϭ0.053). The effect was larger for those who were initially unfıt and also for boys. There was a consistently negative but statistically insignifıcant rela- Note: Boldface indicates significance. Regressions are cross-sectional over all students in Grades 5, 7, and 9, and include school dummy variables, controls for scores on standardized tests in math and English language arts, and dummy variables for missing parental education and attendance. *pϽ0.05, **pϽ0.01 HS, high school tionship between fıtness program participation and overweight status for each subgroup. There were no subgroups for which participation in other enrichment programs influenced fıtness outcomes, and also no consistent pattern to report on the effects of participation in other enrichment programs on overweight status.
Discussion
This study examined community-based afterschool programs, both those focused on fıtness and on other types of enrichment, and their effects on fıtness and overweight status in one Bay Area community. Lower-income and Latino students, who were more likely to be overweight and physically unfıt, were less likely to participate in fıtness-focused afterschool programs. Participation in these programs was associated with a signifıcant 10.0% increased probability of passing the physical fıtness test at the end of 2 years. This effect held for all subgroups examined and was stronger for students with more persistent afterschool participation. There were no effects on student fıtness or overweight status from participating in other types of enrichment programs after school. These fındings fıt within the existing literature that shows mixed effects of afterschool programs on obesity [13] [14] [15] [16] [17] [18] but extend this work by showing that even programs that are designed and run by community organizations can generate positive health outcomes. The fındings also add to the literature on community-based afterschool programs by focusing on health outcomes, which are generally neglected but an important component of positive development.
The limitations of relying on data collected by the community include the unknown quality and potential variation in how accurately the physical fıtness test data were measured and collected at participating schools. It is also not possible with these data to account for variability in the quality of the afterschool programs studied in terms of availability, duration, and vigor of physical activity offered. Omitted from the analysis were data on participation in local sports leagues. In this low-income community, participation in sports leagues signals the fınancial capacity to enroll, which could bias the results. In contrast, afterschool programs were low-cost or nocost. Finally, any observational study is subject to potential bias from omitted variables, but the present study's use of baseline fıtness measurements, school fıxed effects, and student and family characteristics, controls for key potentially confounding variables. The key implication of these fındings is that sustained programs designed and run by communities can play an important role in promoting physical fıtness. These programs, which exist in similar form in many communities nationwide, appear to have the potential to help students maintain or improve their fıtness outcomes, even if they are not leading to a large reduction in obesity. Lower levels of participation and smaller effect sizes were found for the two highest-risk groups-lower-income and Latino students-indicating the confounding effects of disadvantage. A reason for lower participation was that lowincome and Latino students, who are more often struggling in school, are often referred to afterschool academic programs aimed to boost achievement, which may limit outdoor play and physical activity time.
This work suggests that communities consider ways to assist academically focused afterschool programs to include fıtness components or offer fıtness programs at various times of day, including before school, as an alternative. This may have dual benefıts as participation in moderate-to-vigorous physical activity is associated with improvements in cognition and learning among children and youth. 30, 31 An additional challenge is attracting students who are not capable of participating, whether due to transportation barriers or other factors, or who are not inclined to engage in fıtness programs. This may require creativity in designing new programs or altering existing programs to incorporate various types of physical activity and remove local barriers to participation.
Future research should examine the types of activities, duration of physical activity, and extent of participation among students in afterschool fıtness programs in an effort to better understand the link between communityrun afterschool programs and youth physical fıtness. Research also could examine the mechanisms for student selection into the variety of programs offered and the predictors of intermittent and persistent participation.
